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(54) TRICONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral row3 7, which arc equidistant from the drill bit axis. The lengths of the tlii ee adjacent rows 
CI, 22, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: Hrl=C2r2=Og3; rl+H / 2 < 
r2; r2+£2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 



Fig. 2 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill bit contains legs with journals (not shown) and self-cleaning cutters 1 , 7, and 1 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows U, £2, and £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

Hrl=f2r2=£3g3; 

rl+ei / 2 < r2; r2+t2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., die width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



Sij«2 ftr\\A\\> HI* 2, 3; J-1, 2 n. 




2 Pk ■ <5t K 



where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 



Therefore, the work being conducted by the Ij-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 

Mij~LfPij.*Ah. 
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where U - proporti onal ity factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

§ Pij 1-1 • % 3; J- 1. 2 t .. M n. 
i = \ 

tSince the peripheral circular fraction is broken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

S Pij- const 1-1,2, 3- 
1=1 

This condition can be met by a drill bit in which three adjacent rows belonging to the 1 st , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas ■ 
that are identical in area, i.e: 

.&r*S2j~S3j-*iij ■ hr^mr^im. 

in which case tT |J< Cy J ^ ~+ r2j< T3£ 

This type of drill bit provides an identical load on all cutter bearings. 

CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows II, £2, arc €3, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 

hfH2fH3ra: 

12 
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(54) 6yP0B0E. TPEXIUAPOLUEHHGE 
AO/IOTO 

(57) MsoSpGTQHtie OTHocMTCfl k nopOAopaapy- 
Luaroiuewy MHCTpyMBHty a** 6ypeHM» CKBa- 
jkmh. Lleflb*- nOBWtifeHiie AO/irooenHOCTM 
AonoTa nyTeM paeHOMepHoro pacnpeAeneHwi 
HarpyaKW Ha ace onopu, BypoBoe Tpexuiapo- 



. juftMHoa j\onoro coAepxotr ziantt c i*3n<J>oMn m 
. CMOHTMpooaHHwe Ha hhx nocpeACTBOM onop 
ujapouiioi. LUapoujKn coAep*aT OAMHdKOsoe * 
• KO/iMHecTso .nopoAopa3py ujaKDtAnx Ben mod 4, 
' 5 ti 6, yAdJieHHbix ot ocw AOTiOTa Ha pa3Hoe 
. pacctojiHiie* h fiepM<t>epwflHue bbhuu 7. paB- 
HoyAaneHHue or ocw AO/iOTa. /Vimhw Tpex co~ 
ceAHMx BeHMOB U % I2 m I3 nepBoi*. BTopoi* w 

TpBTbeR UJapOBieK CB333Hbl C COOTBeTCTByiO- 

iumm paccTOAHweM cepeAMHbi anix bbhliob ot 
ocm AO/iOTd rt» 1*2 w a c/ieAyiomuM cooTHouie- 
HweM firH2cH3rs; ri+li < rc; r2+fc/2<ra. 
npM paSore nonora deecneMwaaeTCfl paB ho- 
MepHoe pa cnpej^eiieH we Harpy3KH Ha Bee Ono- 
pbf 3a c*«eT pa3pyiueHti^ BeHijaMH OAWHaKoeux . 
no ri/ioiitaAM Ko/ibUebbix 30H 3a6osi. 3to cno- 
co6ctByeT noBbmieHtiio f\on roBeHHOcm* aoio- 

T3. 2 fcffi. ' * . 
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H3o0peTeHne othocmtch k nopoAopaapy- 
. luawmeMy MHCTpyMeHTy a* a 6ypeHna cxpa- 

' KMH. 

Ue/Jb M3o6peTeHMfl - noButueHMe Ronro- 

oeMMOCTM AO/iOTa nyreM paoHOMepHoro pac- 
npeAaneHun Harpy3KM Ha Bee onopu. 

' Ha 4>hi\ .1 npeACTaa/ieHa pa3aepTKa tua- 
poujeK AO/iOTa; Ha tjmr. 2 -cxeya nepeicpbiTMH 
3a6oa nopoAppaapyLuawu^MMM bsh 14a m m ao- 
nora, ■ 

BypoBoe TpexuiapomeMHoe ao/ioto co- 
app^kmt nanbi c uancJ>aMw (ho npeACTao/ieHbi) 

M CMOHTMpOBaHHbie H3 HMX nOCpe^CTBOM OHOp 

caMoowMiuatomnecji tuapoiUKti 1, 2 m 3; Ula- 
pdUJKMCOAepJKaT OAMHaKOBoe KOiiwMecrBO no- 
poAopa3pyuiaioiMMX BenuoB 4, 5 w 6, 
yAa/ieHHbix ot ocm AO/iOTa Ha pa3Hoe paccfo- 
nHwe, w nepwi4>epnAHbie seHUbi 7, paB+toyAa- 
zieHHbie ot ocm AO/iOTa. £/MHbi Tpex coceAHwx 
BeHuoB h, I2 m I3. npnHaA/ie>KaiuwxcopTBeTCT- 
BeHHO nepBow, BTOpow w TpeTbero luapbiUKaM, * 

CBfl3aH W C COOTBeTCTByiOUiMMM paCCTOflHM«WM 

cepeAMH 3tmx B6H140B ot ocw AO/iOTa ri. T2 m hj 

CiieAyJOlMlIMM COOTHOLUeHMflMM: 
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Harpy3Ka 3y0uOB Pij tuapouiKW b KawAbm 

MOMeHT BpeMeHM 33BMCHT OT yc/10BMM KOHT3K - 

TwpoBaHHH 3y6beB ocTaawuxcfl bchuob h seH- 
140B Aayx Apyririx luapotiiex. 3t3 Harpy3Ka 
MMeer MMny/itctiwrt xapaKi'ep, cw/ibrto KO/ieO- 
n&ica no. BennHMHe n. MMeeT BepoaTHocTHoe. 
pacnpeAeneHkie. floaTOMy Harpy3xa" senqa aa 
BpeMn Ar oneHhBaeTca cpeAHeB3BeujeHHO& 
Be/iM'tttHoft: ' 



2* 

_k=1 



At 



2 ^t K ^At. 



15 



20 



25 



Bypoaoe. TpexiuapoiueHHOe aojjoto pa6o- 
raor c^cAyioiAvitM oSpoooM. 30 

npw BpaiAeHMM noA HarpyaKoii 6ypp8oe 
AO/ioto aa 0Tpe30K Bpe.MeHM yi7iy6/i«eTCfl Ha 
BenuMMHy Ah. npw stom KawAbift neHeu ao/io- 
Ta. KpoMa nepi/ufrepuftHux. paapyiWAfiT cnnto 
Ko/ibueByio 30Hy uiMpuHoft, paBHort A^w.He 35 
aySbBB, T.e. oinpuHe BeHi\a. • 

Sij=2 n nj-li|, 1=1. 2, 3; /-I. 2...'..iu 

nocKO/ibKy a/»h ao/iot TunOB M C\ T" w "K" 40 
Mexann3M pa3pyuieHi4H saGon 6/ih3ok k BAaa- 
/lMBaHMio, to AwenepCHOCTb uj/iaMa cMWTaeTCfl 
.OAMHaxoBofl Ana coceAHMX eeHuoB. TorAa bch 
pa6oTa no pa3pyujeHnio 3a6o^ onpeAe/meTcn: 



tab Pic - Be/iwMMHa jcto MMny/ibC3 Harpy3KM, 
AefiCTsy joined Ha 3y6eu; 

z\\ ~ HMorio 3youoa BeH.ua; 

I oxk ~ An wre/ibHocTb MMny/ibca. 

. TbrAa pa6oTa, coBepwaeMaa |j-m bchuom 
ujapouiKH npw paapyiueHMw ceoePi xo/ibMeBow 

3pHbi na i/iyGwMy All, unpe^«;iHeTCfl; 

AAi r UPrj.Ah. 

PAO U — Koo4>4>nt4MCftT_nponopunonayibnocTn. 

C/ieAOBaje/ibHo, Pij AArj ^ 2jr. nj • f ij. 
CpeAHGB3B6LU6HHa5) Harpy3Ka Ha Ka^CAyjp 
uiapouiKy paBHa: 



Pi= ^ Pij 



M,2, 3; J- 1,2 n. 



TloCKonbKy ncpM^epnMHan Konbi^eaan ^o* 

yia pa3pytuaeTcsi oAHOBpeMeHHOTpeMn Benua- 

MM LUMpMHOfl In KaXAWCl C OAMHaKOBUM MHC/10M 

3y6uoB, to BOCnpMHMMaeMan Harpy3Ka Pth6y- 

A©T OAMH3KOBOA. C)lGflODaTQ/l tHO, f^\S\ OAM.H3- 

kobom HarpyxeH hoctm onop luapoiueK Hy^KHO 
noTpe6osaTb Buno/tHenus* ■ 



5) Pjj= const 
j =1 



1=1. 2. 3. 



AA: 



1=1 j-i 
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/ 



Srj. Ah =£Ah -JTR 2 ; 
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rAe K034>4>'Mt4MeHT t noKa3UBaioiAMA 3aTpa- 
tu 3Hepmn na pa3pyLueHne eAMHUUbi o6beMa 
nopOAw; . 

R — paAwyc aa6on. 
. Cor/iacHO 3axoHaM PHTTMHrepa yt Knpnii- 
nesa pa6oTa, BbinonnfleMaw IJ bchuom npn 55 
yr/iyO/ieHnw na Ah onpeAe/i^eTcn: - 

AAi) — f Ah 27rrij 



VAOsneTBopviTb TaxoMy yc/iOBwo Mox<eT 

AO/IOTO. e KOTOpOM TpW COCOAHMX BGHM3, npM- 

HaAnex<aiAMe 1. 2-ti w.3-« tuapoiukaM m pacno- 
/toxen Hwe no Mepe yAa^ieHMJi ot ueHTpa 3a5oA 
na paccTOAHne nrr2, ra, pa3pyiuaH>T0AMHaK0- 
Bbte no n/iomaAM Xo/ibuaBbie 30Hbi. T.e. • 

Sij=S2rS3j^hj • nr s l2jrr2j=l3jr3j. 



• r2j< roj: 



B T3KOM AonoTe oGecnemiBaeTCJi OA^Ha- 
KOpaa Harpy3xa, AewcTByramaa Ha see onopbi 
ujapouieK, ' - 
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<D o p m y n a m 3 o 6 p e t e h m s 



. . BypoaoeTpextuapoujeMHOe ao/ioto. bkjho- 
Matoiuee /lanu c uan4>aMn, ycTaHOB/ieHHbte Ha . 
hmx nocpeACTBOM onop, caMOOHMunajoinnecfl 
utapouiKM c OAHHaicoBbiM KOAMHecTBOM nopo- 
AOpd3pyujaiotqMX eeHUOB, Ka>mt>\vt M3 koto- 
pux, KpoMe nepMcf)epMflHoro. yfla^eH otocm 
AOAOTa Ha pa3Hoe paccroHHMe, a nepn^epuci- 
HbiM BeHeq Ha Bcex ujapoiuicax paBHoyfla/ieH 
ot ocm flo/ioTa, oT/iM^aoineecn TeM, hto, 
. C i^e/jbho noBbiLueHMfl flo/iroaeHHOGTM ^o/iOTa ■ 
nyreM paBHOMepHOro pacnpeAe/ieHun narpya- 
km Ha see "onopw, nopOAopa3pyiuaiouiMe BeH- 



10 



Ubi Bbino/iHeHbi paaHon aauhu. npu stom ajih- 
Hbi TpexcoceAHHx bghijob ti, I2. b« npMHaAne- 
>KamMx cooTeeTCTseHHo nepBoft; btopoh m 
TpeTbeft tuapomKaM. CBjjaaHw c cootb eTCTByio^ 

LMMMM paCCTOSHMflMM CepeAHH 3TMX B6H L(OB OT 

ocm AoioTa n, V2. n c/ieAyioiUKMM cooTHouje- 
hhamm; 



• 12 

C2+y < T3: 
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